INTRODUCTION
Pityriasis capitis, commonly known as dandruff, is a most common physiological condition causing desquamation of the skin surface due to the imbalance caused to the stratum corneum. [1] Seborrheic dermatitis is yet another condition that is closely related to dandruff, characterized by highly pruritic chronic inflammatory lesions on the head. [2] These pathologic conditions are considered to be related to three etiologic factors: Malassezia yeasts, secretions of the sebaceous glands, and susceptibility to infections in individuals. It has been generally accepted and through the literature inferred by studies, indicating a strong link to said conditions caused by Malassezia yeasts, especially Malassezia furfur and, established later, its two species forms Malassezia globosa and Malassezia restricta. [3] Other conditions associated with this species are pityriasis of flaking and restore the normalcy of the skin. [6] In fact, most medicated formulations carry risks of side effects such as dryness of hair/skin, associated cytostasis, and eczema, and also frequent reoccurrence made therapy costlier. So, it is imperative to search for drugs that are safe, cost-effective, and eco-friendly. Thus, there was a call to return to nature and botanical remedies became a part of the green revolution.
The term "botanicals" refers to the preparations derived from herbs, spices, roots, stems, and other materials of botanical origin. [7] Plants that are rich in a wide array of antifungal secondary metabolites are gaining importance as a primary source of commercial medicines and drug leads, and have been used for the treatment of skin disorders for centuries. [8] Herbal drug technology has picked up strongly in terms of the extraction and characterization of active compounds and also the processing of herbs into medicine, considering the fact that modern medicine is not capable of providing a "cure all" solution for the pathologies mentioned above. Herbal therapy is considered as a therapeutic alternative, as a safer choice than synthetic medicines, or sometimes even as the only successful therapeutic way left to treat these disorders. [9] It is important to document their uses and their distinct modes of action because such information can help in obtaining maximum benefits from these resources, and this increases the possibility of their safe and efficient use in the future. Traditionally, many botanicals tend to possess anti-dandruff activity, but scientific validation is needed to justify their role in this activity. [10] In this present scenario, a developing country such as India must focus on documentation of medicinal plants (Piperaceae) were used to treat cutaneous infections such as psoriasis, tinea infection, and eczema. [11] [12] [13] [14] [15] Thus, the present study was conducted with particular emphasis on aforementioned medicinal plants used traditionally against the dermatologically prevalent yeast, M. furfur.
MATERIALS AND METHODS

Collection and maintenance of test microorganism
Malassezia furfur (strain no. 1374) was obtained from the Microbial Type Culture Collection and Genebank (MTCC), Chandigarh, India. The culture was maintained in Leeming-Notman (LN) agar, modified Emmons agar medium, and Sabouraud's dextrose agar (SDA) supplemented with milk. LN agar medium was used for carrying out antimicrobial studies. [16] 
Plant materials
Plant materials used were selected based on their topical therapeutic properties according to the Ayurvedic system of medicine. [17] Authenticated plants were collected from Gandhi Krishi Vignan Kendra, Bengaluru, Karnataka, India. The voucher specimens of all the plants were maintained at the Department of Microbiology and Biotechnology, Bangalore University, Bengaluru.
Preparation of plant extracts
Fresh plant materials were blot-dried and macerated with sterile, distilled water in a blender (1:3 w/v) for 10 min. The macerate was first filtered through double-layered muslin cloth and centrifuged at 8000 rpm for 10 min. The supernatant was filtered through Whatman no. 1 filter paper and sterilized at 120°C for 30 min, and this served as the mother extract. All the extracts were concentrated in water bath and stored at 4°C for further use. [18] For solvent extraction, 60 g of shade-dried plant material was pulverized, placed to fill the thimble of a Soxhlet extractor, and extracted with 250 mL of different solvents (sequentially using hexane, chloroform, and methanol). The process of extraction continued until the solvent in the siphon of the extractor become colorless. The extracts were concentrated using rotary evaporator and the dried extract was kept in the refrigerator at 4°C until further use. [19, 20] 
Antimicrobial susceptibility test
As an initial step toward confirming preliminary antifungal activity, the disk diffusion assay was done to screen the antifungal activity of all the extracts. Inoculum suspension previously adjusted to 0.5 McFarland standard was swabbed evenly over the sterile LN agar medium plates set for the disk diffusion assay. Sterile 6 mm diameter disks were placed equidistantly round the margin of the petri dish. Of the test sample drug, 10 µL (25 mg mL -1 ) was dispensed on the disks. The inoculated plates were incubated at 32 ± 2°C for 48 h. Each test was performed in triplicate. After the incubation period, the antimicrobial activity was recorded as the width (diameter of inhibition zone plus diameter of the disk) of the inhibition zone. Minimum inhibitory concentrations (MICs) were determined in liquid culture by a 96-well microtiter plate assay recommended by the National Committee for Clinical Laboratory Standards (NCCLS) with minor modification. [21] Further, minimal yeast-cidal concentration (MYC) has been evaluated by streaking all treated samples on agar medium and assessing the concentration that inhibits complete yeast growth after incubation. [22] 
Statistical analysis
Statistical analysis was performed using SPSS software version 16.0 (Armonk, NY, IBM Corporation). The results were expressed as mean ± (standard deviation) SD (n = 3). Univariate analysis followed by Tukey's honestly significant difference (HSD) post hoc test was applied for statistical analysis, with the level of significance set at P < 0.05. Results with P < 0.05 were considered to be statistically significant.
RESULTS
The study examined the antimalassezial activity of selected extracts on the dermatologically prevalent yeast M. furfur using the in vitro technique, which is reliable, sensitive, and widely used. The hexane, chloroform, methanol, and water extracts of the selected plants yielded 0.48-18.15% of their dry weight. The yield was not constant with any particular solvent or plant part. Antimicrobial activity assessed in terms of zone of inhibition in mm of the ten extracts of five plants with different solvents and tested against M. furfur was recorded and can be seen in Table 1 . In the current study, a total of ten extracts of selected plants were tested for their antifungal activity, of which all the extracts showed no activity or very little activity against M. furfur at the tested concentration of 25 mg mL -1 . Nevertheless, the highest antimicrobial activities were recorded for N. arbor-tristis in methanol and hexane, with zones of inhibition of 8.33 ± 0.57 mm and 7.73 ± 0.46 mm, respectively. In case of the hexane extract of I. verum, the zone of inhibition observed was 7.66 ± 0.57 mm and the methanol extract of P. granatum showed the inhibition zone of 7.33 ± 0.57 mm, thus manifesting limited antifungal potential against M. furfur. The extracts that showed activity in disk diffusion assay were evaluated for their MIC and MYC values by the 96-well broth dilution method and are tabulated in Table 2 . The MIC value of the extracts that showed confined activity was 25 mg mL -1 , while the MYC value was 50 mg/mL -1 .
The remaining extracts exhibited no activity.
DISCUSSION
Antimicrobials of plant origin are in great demand due to their widespread biological activities providing a source for the discovery of many types of effective bioactive compounds. Of these, very few successful drugs are now available for the treatment of fungal infections, especially for superficial mycoses. [23] Ever since the importance of the distribution of pharmacologically active principles in higher plants was understood and acknowledged, the importance of such plant-derived medicines in modern therapeutic practice has paved the way for the development of new drug leads that are safe, cost-effective, and eco-friendly. Taking this into account, the present study was conducted to assess the antifungal potential of medicinal plants, particularly to target the dandruff-causing yeast M. furfur. The present findings [24] [25] [26] However, the studied extracts had relatively high MIC and MYC values and thus cannot be considered a good antifungal agent.
CONCLUSION
To conclude, it is imperative to emphasize the significance of more comprehensive studies that will detect new lead molecules underlying the action of crude extracts that allow for new discoveries. Essentially, the present study, which establishes the lack of significant antimalassezial activity, removes the need for any repetitive study with these extracts in the future. 
